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2. 96 - 3. 25, (5H, a, -CH^CH^CH- ) , 2. 65 ( 3H, S, 
C-CH,), 3.74 (3H, S, <V-C7f, ) , 4. 23 - 4. 31, 4. 63 - 4. 69 
(2H, dd-dd, -CH X - ) , 7. 55 - 7.69 ( 2H, d, dCH=CH), 
7. 19 -7. 29, 7. 50 -7, 55 ( 3H, m, ArH ) , 7. 97 -8. 05 (IB, m, 
ArH); "CMm:S uc , 191. 18, 152. 83, 144. 44, 137.41, 
124. 05, 122. 65, 122. 26, 122. 20, 122. 01, 117. 71, 110. 60, 
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1. 80 - 1.94, 2.04 - 2. 25, 2. 82 - 3. 02 ( 5H, m, 
-CH.-CH.CH-) , 2.46UH, S, c-Cff, ) , 3. 68 ( 3H, S, 
.MOT,), 4. 07 - 4.14, 4. 62 -4. 69 ( 2H, dd-dd, -CH 2 -) , 
6.91-6.95 (2H, d-d, CH=CH) , 7. 31 - 7. 33 ( 3H, m, ArH) , 
8. 22 - 8. 26 ( 1H, m, ArH) . 
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1200. 160cm- 1 : MS: M/Z 293 ( \r ) , 211, 198, 183, 149, 
144, 55; S, H (CDCl,) 8. 23 - 8. 26 ( 1H, m, ArH) , 7.33-7.31 
C3H, m, ArH), 6. 95 - 6. 91 ( 2H, dd, CH=CH ) , 4.69-4.62, 
4, 14-4.07. (2H, dd, dd, -CH,-), 3. 68 ( 3H, S, NCH 3 ) , 
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2. Og (lOmmol) ( IV ) , 1. 2g (40mmol) #M¥^, 
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C^C4-«C/a^, ft#20/>8t, 50ml IN HCl 

*#, **4fc*!B, #&Jfc3 * 3al, & 
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'hflt. **P, ^ASOml lN HC1, M#, gtb^ftft, 

ix3x3.ni, /9*ft* f #£#;fc/«&#m 

.vbcw*fc, tfriBSJft, tt*t, aitf/fl***, f&, #2.2 g 
i**ft^«r ( 0 ) , ^81.21%, ^mLJttH 
Hs, mp. 165. 5 - 166. 5X2, x;^^^: 

C lt tf B .v,o If Mf;298. 37, gafff ( it#(£ ) %: C 71.94 
( 72. 46 ) , H 7. 53 (7.43) , N 9. 28 ( 9. 38 ) ; IR: Umm 1640, 
1620, 1580, 1480, 760cm" 1 ; MS: M/Z, 299 ( m* + 1 ) , 298 
■<*•), 211 (^C») , 198 (^5r«C>;, 183, 100 
(CH 2 -N^O'' ) ; *HNmi CDO,, S 1H , 8.23 ( 1H, tn, ArH) , 
7. 26 - 7. 30 ( 3H, a, ArH), 3. 70 - 3. 78 ( 4H, m, CH.OCH,) , 
3.86 (3H, S, N - CHj ) , 2. 20 - 3. 06 ( 11H, m, C^ACtf,, 
CH^CH^CH, ) . 

l.'1.2,2 f 3-jL*-9-f£-3- C '(«^*#-M-j|) } - 
4 ( in ) 
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AdU3£ (0. lmol) R-ftf&-2-r&*gia.6& (O.lmol) 

20 J % 
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2. Og ( lOmmoi ) ( IV ) , 2. OgN- ( ^"ft-N-.-g ) 

3fa&*iE»»-FZ.» + f ^2N HC1^1TpH6, fc&®mQ*ti, £ 
*Z* t *A50bI IN HC1, aft***. flitAlft 

aft, o.5g&a*iattttft£tt (iv) , *#/8Afaew*fc , tfriB 

53.69%, £##MZ,*Z.MI**, fflp. 165.5~166.5'C, l!" 
IR, MS, , /fM/7?7feitlc^^^^FI»J^ft^^-|c.. 
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Claims 

1. Method of preparing general formula (I) 



In this structural formula, A designates hydrochloric acid, 
sulfuric acid, hydrobromic acid, oxalic acid, maleic acid, organic 
acid or inorganic acid; S designates an aqueous solvent; R 2 
designates- a C x ~ C 6 straight chain or alicyclic alkyl radical; 
the preparation method of the general formula (I) includes: 

(A) a salt- forming reaction on the solid/ liquid interface 
between the compound of general formula (II) or its protected 
derivative or a reaction mixture that makes up more than 30% and A; 



(B)a salt-forming reaction on the liquid/gas interface between 
the compound of general formula (II) or its protected derivative or 


'Number in the margin indicates pagination in the foreign 

text ♦ 
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a reaction mixture where it makes up more than 30% and A; 

2. Method of preparing the general formula (II) described in 
Claim 1: 

(C) An exchange reaction between the compound of general 
formula (III) and 2-methylimidazole or other amines; 


In this structural formula, R x designates a C x ~ C 3 short chain 
normal alkyl or isoalkyl radical, or hydrogen atoms, while R 2/ R 3/ 
R 4/ R 5 can designate identical or different substituting groups or 
substituting groups may be absent; 

(D) Ketone exchange reaction between the compound of chemical 
structural formula (IV) and the compound of chemical structural 
formula (V) or (VI); 




• *> 

In this structural formula, R x designates a C x ~ C 6 straight chain 
or alicyclic alkyl radical; 

(E) a catalytic condensation reaction of the compound of 
chemical structural formula (IV), paraformaldehyde and 2 -methyl 
imidazole, the solid catalyst used in this reaction is AgN0 3t 
Cu 2 X 2 (X=C 2 , Br, I), Cu (OAc) 2 , Al 2 0 3/ Lewis acid, or a mixed or 
composite catalyst made up therefrom. 

3. Method of preparing the chemical structural formula (III) 
described in Claim 2 that includes: 

(F) a catalytic condensation reaction of the compound of /4 
chemical structural formula (IV), paraformaldehyde and the compound 

of chemical formula (VII), the solid catalysts used in this 
reaction are AgN0 3 , Cu 2 X 2 (X=C lf Br, I), Cu (OAc) 2 , Al 2 0 3 , Lewis acid, 
or a mixed or composite catalyst made up therefrom or hydrochloric 
acid, sulfuric acid, or inorganic acids; 



In the structural formula, R 2 , R 3 , R 4 , R 5 designate C x - C 3 short 
chain normal alkyl or isoalkyl or hydrogen atoms; 
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(G) Ketone exchange reaction between the compound of chemical 
structural formula (IV) and the compound of chemical structural 



In this structural formula, R ± designates a C ± - C 6 straight chain 
or alicyclic alkyl radical, while R 2/ R 3/ R 4/ R 5 designate C 2 ~ C 3 
short chain normal alkyl or isoalkyl or hydrogen atoms . 

4. Among the numerous important intermediate products of /5 
ondansetron hydrochloride prepared in accordance with one of the 
Claims 1-3, the most useful compound is the complex of 1, 1, 2, 2, 
3 - pentahydro-9-methyl-3- [ (2 ' -methylimidazole-1) -methyl] -4- 
oxocarbazole and silicon dioxide or ion exchange resin. 
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Specification 
Synthesis of Ondans tron and its Physiological Salt 

This invention pertains to the preparation of an organic base 
used as medication and its standard physiological salt and solvate. 
The general formula of the chemical structure of this compound is 
expressed by formula (I) : 



In this structural formula, A designates hydrochloric acid, 
sulfuric acid, hydrobromic acid, oxalic acid, maleic acid, organic 
acid or inorganic acid; S designates an aqueous solvent; R x 
designates a C x - C 6 straight chain or alicyclic alkyl radical; its 
hydrochloride dihydrate (X) is used as medication under the 
conventional trade name of Ondansetron hydrochloride. 



HCI-2H 2 0 (x) 
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Its chemical name is 1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 ' - 
methylimidazole-1) -methyl] -4-oxocarbazole, and its structural 
formula is expressed as (II) : 


The organic base and its standard physiological salt and 
solvate prepared in accordance with this invention is an effective 
blocking agent of the 5- hydroxy tryptamine (5-HT 3 ) receptor type. 
What is currently referred to as 5-HT 3 receptors includes the *M- 
type' receptors 5-HT 3 , 5-HT 3 M' or 5-HT 3 , receptors of this type were 
successfully described in the past. For example, in the following 
several articles [Fozard, et al, Eur. J. Pharmacol., 1979.59, 195 ~ 
210; Irelard, Straughan, Typers, Brit. J. Pharmacol., 1982, 75 16p; 
Humphrey, Neuropharm 1984, 23, 1503 ~ 1570; Richardson et al, Nature 
1985, 316, 126 - 131; Bradlay, et al, Neuropharm 1986, 25, 563 ~ 
576. Numerous effective 5-HT 3 receptor blocking agents had been 
previously discovered, usually they were azadicyclo- derivatives, 
benzoic acid derivatives or imidazole derivatives; chemical 
structural formulas of these compounds were disclosed in the 
following patents: US patents 2100259, 2125398, 2131420, 2132189, 
2145416, 2152049, 2153821 and 2169292; European patents 111608, 
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cm 
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116255, 158265, 191562, 210840, 214772, 219103, 221702, 226267, 
227215, 230718, 235878, 242973, 225545, 220011, 275669; Australian 
patent 8767121; German PUBLIC Patent 3740352; Japanese Kokai patent 
Sho61-212521, Sho 62-77380, Sho 62-77381; Chinese patent 
application 85105643 . 

The gist of this research is the discovery of a new method for 
the batch manufacturing of Ondansetron and its standard 
physiological salt, and the offering of a practically valuable and 
economically efficient manufacturing process. 

According to the first method (A) suggested in this patent for 
the preparation of the of compound of general formula (I), due to a 
selective interaction between the compound of general formula (II) 
or a mixture containing more than 30% thereof and an organic acid 
or inorganic acid solution of appropriate concentration on supports JJL 
made of weak acid type ion exchange resin or silicic acid G (< 100 
mesh) or Caprone powder or diatomite or cationic alumina, a reaction 
occurs on the solid/ liquid interface, and the compound of general 
formula (I) is obtained with high selectivity* 

According to method (B) suggested in this patent for the 
preparation of the of compound of general formula (I), by 
continuously adding the compound of general formula (II) or a 
mixture containing more than 30% thereof to a water/alcohol solvent 
while at the same time continuously adding hydrogen chloride and 
other gases, the compound of general formula (I) can be obtained 
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continuously. 

According to method (E) suggested in this patent for the 
preparation of compound (II), the compound of chemical structural 
formula (IV) is an aromatic ketone compound, 2 -methyl imidazole is 
an aromatic amine compound, and under the regular Mannich reaction 
conditions, they primarily enter into an amine- aldehyde 
condensation reaction, generating a resin-type polycondensate . 
Moreover, the acidity of hydrogen in the 3 rd place of the compound 
of general formula (IV) that falls under aromatic ketones. 


O 



is not strong enough, however, under the effect of the Lewis acid 
catalyst, due to the partial shift of the central charge of the 
Lewis acid anions to the imine cations of the amine -aldehyde 
condensation, it facilitated , for example, the generation of the 
imine cation intermediate (XII) through the possible intermediate 
structural formula (XI) . By adding the enol type intermediate 
compound (XIII) of the chemical structural formula (IV) to the 
imine intermediate (XII) the preparation of the preparation of the 
compound of general formula (II) 
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CKr4Q (XII) 


is completed. In the structural formula (XIII) R x designates a 
C x ~ C 6 straight chain or alicyclic alkyl radical. 


According to method (C) suggested in this patent for the 
preparation of the of compound of general formula (II), in an 
aqueous protonic mixed solvent, a compound of chemical structural 
formula (III), with a Lewis acid as a catalyst, quickly dissociates 
into an unstable intermediate with a possible structural formula 
(XIV) and molecules of heterocyclic amines of structural formula 
(VII) ; in this chemical structural formula R x designates a C x - C 6 
straight chain or alicyclic alkyl radical, while R 2 , R 3 , R 4 , R 5 
designate ~ C 3 short chain normal alkyls or isoalkyls. 


OH 
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(HI) 



I 


(XIV) 



P (VII) 


The intermediate compound (XIV) forms an intermediate 
transition complex (XVI) by adding 2-methylimidazol at 1 and 4. 
First, a compound with a chemical structural formula (XVII) is 
formed; the double bond between C 3 and C 4 in (XVII) is in the cis- 
position. Therefore it immediately converts into an energetically 
more stable trans-position, which is also the ketone type structure 
of (XVII) . This ketone type structure is in fact the compound with 
structural formula (II) . 710 


According to method (D) suggested in this patent for the 
preparation of the of compound of chemical structural formula (II), 
in an acidic protonic solvent, at elevated temperatures (e,g w 
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25~100°C) , a compound of chemical structural formula (IV)and 


compounds of chemical structural formulas (V) and (VI) engage 



in an exchange reaction, and upon its completion, succinimide 
(XVIII) or benzimidazole (XIX), therefore the first step of this 
exchange reaction quite possibly is 


(V) or (VI) start a proton- induced decomposition reaction, and 
apart from producing (XVIII) or (XIX), they also produce the 
important imide cation intermediate (XII) and (IV) immediately 
enters an addition reaction generating compounds of chemical 
structural formula (II) . When method (D) is implemented, the 
reaction intermediates do not require separation or purification; /ll 
rather, they are produced by a "single kettle" method. (V) or (VI) 
required for the preparation method (D)are obtained by the addition 
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and heating reaction between the easily obtainable N-chloromethyl- 
2 -methyl imidazole (XX) and suucinimide or benz imidazole, 
respectively, 


According to method (F) suggested in this patent for the 
preparation of the compound of chemical structural formula (III), 
in a catalytic condensation reaction of carbazo-4-ketone (IV), 
paraformaldehyde and a compound with structural formula (VII) , to 
accelerate the reaction, solid Lewis acid catalysts such as AgN0 3 , 
Cu 2 X 2 (X=C1, Br, I), Cu(OAc) 2 , A1 2 0 3 etc., or mixed type complex 
catalysts or hydrochloric acid and other inorganic acids are used 
in the reaction. When implementing the preparation method (F)the 
three kinds of components can be added simultaneously , or we can 
first refrain from adding (IV) and acids, allowing the 
parafomaldehyde and amine compounds to engage in the amine-aldehyde 
condensation reaction. The amine -aldehyde condensation reaction 
can only produce condensate (XXI) with aldehyde to amine molecule 
ratio of 1:2. (XXI) can similarly produce a compound of structural 
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formula (III) in a reaction with (IV) under acidic conditions. 



(XXI) 


According to method (G) suggested in this patent for the 
preparation of the compound of chemical structural formula 
(III), the ketone reaction and exchange reaction of the compound of 
chemical structural formula (IV) and compound of chemical 
structural formula (VIII) or (IX) is best carried out under 
elevated temperature (30-150°C) . Compounds of structural chemical 
formulas (VIII) or (IX) utilized in the preparation method (G)ar 
obtained by heating reactions the compound of chemical structural 
formula (XXII) and succinimide or benz imidazole, respectively. 

712 
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In this structural formula, R 2/ R 3 , R 4 , R 5 designate C x ~ C 3 short 
chain normal alkyls or isoalkyls or hydrogen atoms. 

Among the ondarsetron and its numerous intermediates prepared 
according to this invention, especially worth mentioning are 1, 1, 
2, 2, 3 - pentahydro-9-methyl-3- [ (morpholine group-N) -methyl] -4- 
oxocarbazole and 1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 1 , 6'- 
dimethyl -morpholine group-N) -methyl] -4-oxocarbazole . Chemical 
structures of the above-mentioned two types of carbazole were 
confirmed by the results of X HNMR, IR, MS, 13 CNMR and elemental 
analysis. The chemical displacement of -CH 2 CH 2 CH- is at 1.80 ~ 3.00 
ppm, the chemical displacement of the characteristic single peak of 
N-CH 3 in position 9 is at 3.68 ppm, while methine epihydro in 
position 3 revealed itself in two double peaks on the 1 HNMR 
spectrum. The characteristic spectrum of morpholine also showed 
up. In mass- spec trography apart from the emergence of 
precalculated molecular and ionic peaks, M/Z198 (M + -CH 2 -N<z=z>0) is 
the shared base peak of the above-mentioned two kinds of carbazole. 
In the IR spectrum, except for the carbonyl peak at 1640 cm" 1 , 
benzene ring peaks at 1580 and 1480 cm" 1 were also common. 1, 1, 2, 
2,3- pentahydro-9-methyl-3- [ (2 1 -me thy limidazole-1) -methyl] -4- 
oxocarbazole and its structural difference from the silicagel 
complex are evidenced in the infrared spectrum. The fact that 
characteristic absorption spectra of the benzene ring groups in the 
complex compound are located at 30 ~ 40 cm" 1 proves that this 


15 


complex compound has a layered flat structure with carbazole as 713 
the center of negative charge and unsaturated bonds forming 
hydrogen bonds with the holes of silicon oxide, thus guaranteeing 
that the acid and solvent molecules attack carbazole molecules on 
the other side. 

This invention pertains to a new method for synthesizing 
ondansetron and a physiological salt thereof through a novel 
reaction intermediate compound; in reflection of the fact that the 
intermediate compound has been confirmed by spectrometry and 
elemental analysis to be a structurally new compound. It is 
advantageous in that the raw material is easy to obtain, the 
reaction conditions are mild, the operations are straightforward, 
and the product is easy to purify. 

For the examples below we explain that the measuring of the 
melting point was performed using a capillary tube calibrated with 
a known compound; that the infrared, hydrogen nuclear magnetic and 
mas spectra were measured using the spectrometers Simadzu IR-440, 
Bruker AM 300, and HP 5989A. 
Practical Example A x : 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3-[ (2 ' -methylimidazole-1) - 
methyl] -4-oxocarbazole hydrochloride dihydrate compound (X) and 
monohydrate compound. 

A mixture of 5 g (0.017 mol) of compound (II) prepared in 
Practical Examples C, D or E with 50 ml of ethyl acetate was heated 
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to form a suspension of small particles; while hot it was placed in 
a silica gel column for thin layer analysis, the column diameter 
was 5 cm, the column length was 15 cm. The pressure of a small 
amount of N 2 gas was applied and elution performed with 300 ml of 
ethyl acetate; ethyl acetate was then removed by evaporation the 
collected eluate obtained by; the residue consisted of 100 mg of 
yellow sticky liquid. It was examined by thin layer chromatography 
to bring forward impurities, then the liquid obtained by elution 
with 200 ml of ethyl acetate was condensed. The residue was a 
white solid, it was determined as the compound (III) prepared per 
Practical Examples F and G. 0.8 g of raw material was recovered 
and then eluted with IN water solution of HC1 with subsequent 
elution with 1000 ml of water. The water solutions were jointly 
condensed, cooled, crystallized, filtered, and the crystals dried 
in infrared light. 4.75 g of the title compound (X) was obtained, 
the yield was 90.54%m mp was 176 ~ 178°C. The analyzed samples 
were recrystallized with water and vacuum-dried in a drier 
containing P 2 0 5 . A monohydrate compound was obtained, its elemental 
analysis is C 18 H 19 N 3 0-HC1-H 2 0, MW 347.83. The actually measured values 

(calculated values) in %: C 62.44(62.16), H 6.12 (6.38), N 12.12 
(12.08), CI 10.46(10.19); IR: Umn 3200-3400 ( OH ) , 
1630 (CO, 1620 (CO, 1580, 1480, 760cm" 1 , MS: M/Z, 
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293 ( 


211 ( 


198 ( 



) , 


149 ( CH 3 % ... , 

4 J , 143 ( CHj ) 

); l Hmm:D\fso-d it s XH , 1.90-2.25, 

2. 96 - 3. 25, ( 5H, n, ~CH 2 -CH 2 -CH- ) , 2. 65 ( 3H, S 
C-Or,), 3.74C3H, S, nr-CHi), 4. 23 - 4. 31, 4. 63 -4.69 
( 2 H, dd-dd, -ar a o , 7. 55 - 7. 69 ( 2H, d, d CH=CH ) 
7.19 ~ 7. 29, 7. 50 - 7. 55 ( 3H, a, ArH ) , 7. 97 - 8. 05 ( 1H, B , 
' 191. 18, 152. 83, 144.44, 137.41 

122 -«- 122- 26, 122. 20, 122.01, 117.71, 110. 60, 
110 -26. 46.87, 45. 36, 29. 76, 26. 20, 20. 64, 10. 42 
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Practical Example Aj : 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 1 -methylimidazole-1) - 
methyl] -4-oxocarbazole hydrochloride dihydrate compound (X) and 
monohydrate compound. 

5 g (0.017 mol) of compound (II) prepared in Practical 
Examples C, D, or E was suspended in 40 ml of ethanol, to which was 
added 30 g of hydrogen type ion exchange resin and stirred for half 
an hour, whereupon the suspended matter disappeared but the 
stirring continued for another half hour. The resin was filtered 
out and rinsed with ethanol. After blow drying the resin was 
placed back. into the Bunsen beaker and, upon adding 40 ml of 0.1N 
HC1, the contents were stirred for 1-2 hrs . Acid liquor was 
filtered out, another 40 ml of fresh 0 . IN HC1 was added to the 
resin and stirred. This operation was repeated many times. The 
filtered acid liquor was combined, condensed, cooled down, 
crystallized, filtered and dried to obtain 4.5 g of the title 
compound (X). The yield was 72.05%, mp. 176 ~ 178°. The compound 
was vacuum-dried in a drier containing P 2 0 5 . A monohydrate compound 
was obtained, its elemental analysis is C 18 H 19 N 3 0*HCl*H 2 b, MW 374.83. 
The actually measured values (calculated values) in %: C 
62.46(62.16), H 6.24 (6.12), N 12.04 (12.07), Cl 10.41 (10.19); the 
IR, MS, 1 HNMR and 13 CNMR spectra were the same as those of the 
product in the Practical Example A x . 
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Practical Example A 3 : 

10 mg of 1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 1 - 
methylimidazole-1) -methyl] -4-oxocarbazole was dissolved in 5 ml of 
ethyl acetate and thin layer chromatography was performed on a thin 
layer silica gel plate, and with 5 ~ 10% of ethyl acetate - n- 
hexane as a tiered developing agent, the reagent's developing 
status was detected with a portable ultraviolet lamp. Using the 
double beam reflection type spectrometer NICOLET IR, the IR 
spectrum was determined, and it was discovered that the absorption 
peak originally attributed to C=C moved from 1630 cm" 1 to 
1675 cm" 1 , while the absorption peak originally attributed to C=0 
only moved from 1620 cm' 1 to 1625 cm -1 , which showed that this 
oxacarbazole demonstrates overlapping adsorption on silica gel, and 
intermolecular hydrogen bonds are formed by the C=C double bonds as 
the electron donors and silica gel holes as the electron recipient. 
The C 4 C=0 bond, on the other hand is not on the same plane as the 
indole ring or the imidazole ring, therefore the shift value of C=0 
bond is very small. 1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 1 - 
methylimidazole-1) -methyl] -4-oxocarbazole displays the following 716 
structure on the surface of Si0 2 . 
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Quantum chemistry calculations by HYPETCHEM-3 show a configuration 
where the molecules' n system takes a co-plane, while the carbonyl 
group is positioned outside the plane and the two methyl groups 
also are positioned outside the plane. Molecules can receive 3.214 
KJ/mole of stabilizing energy, and when calculated from double bond 
infrared shift value (E=hv) the energy of interaction between the n 
electrons of molecules and the holes of Si0 2 is 0.5382 KJ/mole. 
Practical Example B: 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3-[ (2 1 -methylimidazole-1) - 
methyl] -4-oxocarbazole hydrochloride dihydrate (X) 
Compound (II) prepared in the Practical Examples C, D or E was 
twice recrystallized with methanol and dried, whereupon 0.25 g 
(0.85 mmol) of (II) was dissolved in 5 ml of ethanol, and dry 
gaseous HC1 was blown in until such time when pH was 3 when it was 
stopped. Cooling down, crystallization and filtering produced a 
solid which was recrystallized with water to obtain 220 mg of white 
title substance (X). The yield was 70.45%, mp was 176 -178°, while 
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the IR, MS, 1 HNMR and 13 CNMR spectra were the same as those of the 
product in the Practical Example A x . 
Practical Example C: 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 1 -methylimidazole-1) - 
methyl] -4-oxocarbazole (II) 

Practical Example C 1 : £ 

2.5 g of 2-methyl imidazole were dissolved in 20 ml of 
ethanol, cooled down in a water bath, and an equivalent amount of 
H 2 S0 4 was added thereto and stirred. The ice bath was removed and 
2.98 g (lOmmol) of compound (III) prepared in Practical Examples F 
or G added to the mixture. After stirring for 5 hours at around 
90°C / most of ethanol solvent evaporated. After cooling down and 
adding 100 ml of water, a solid substance precipitated, it was 
filtered and the filter cake rinsed with water and dried. 2.5 g of 
the title compound (II) was obtained, mp. 220 ~ 223°C, content 85%. 
Analytical sample: recrystallized with methanol and dried, 2.2 g of 
white powder was obtained, mp. 227 ~ 228°C, yield 75.1%, elementary 
analysis C 18 H 19 N 3 0, MW 293.35, The actually measured values 
(calculated values) in %: C 73.45(73.70), H 6.54 (6.53), N 14.01 
(14.32), the IR and MS, measurement results were the same as those 
of the product in the Practical Example C 2 . 
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X HNMR: CDCl,, S lR 
1.80 - 1. 94, 2. 04 - 2. 25, 2. 82 - 3. 02 ( 5H, m, 
-CH.-CH.CH-) , 2.46 ( 3H, S, C-CW,). 3. 68 ( 3H, S, 
JOT,), 4.07 - 4.14, 4. 62 - 4. 69 ( 2H, dd-dd, -Ctf 2 -), 
6.91-6. 95 (2H, d-d, CH=CH ) , 7. 31 - 7. 33 ( 3H, m, ArH), 
8. 22 - 8. 26 ( 1H, m, ArH) . 


Practical Example C 2 : 

Into a 250 ml three-necked flask was added 3 grams (0.01 mol) 
of 1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (morpholine group-N) - 
methyl] -4-oxocarbazole, and pH was adjusted to 6 by 3N hydrochloric 
acid. Then were added 40 ml of n-propanol and 5 grams (0.06 mol) of 
2-methyl imidazole and stirred till the reaction product was 
dissolved. After heating at 95°C for 35 hrs, it was cooled, solids 
were filtered out, decolored and recrystallized in methanol. 2.62 
grams of white solid in powder form was obtained, mp. 227 ~ 228°C, 
yield 85.9%, elementary analysis C 18 H 19 N 3 0, MW 293.35. Experimental 
values (calculated values) in %: C 73.45 (73.72), H 6.54 (6.58), N 
14.01 (14.22); 
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IR: v max 3050, 2920, 2850, 1630, 1620, 1580, 1480, 1280, 718 
1200. 760cm MS: M/Z 293 ( \f ) , 211, 198, 183, 149, 
144, 55; S XH {CDCh) 8. 23 - 8. 26 ( 1H, o, ArH ) f 7.33-7.31 
C3H, m t ArH), 6. 95 - 6. 91 ( 2H, dd, CH=CH ) , 4.69-4.62, 
4.14-4.07. (2H f dd, dd, -CH X - ) , 3. 68 ( 3H, S, NCH, ) , 
2.46(3H, S, C-C7f 3 ). , 3. 02 - 2. 82, 2. 25 - 2. 04, 1.94 - 1.80 
(5H, ai, -CH Z -CH 2 CH-) ppm. 

Practical Example C 3 : 

The experimental procedure was similar to that of the 
Practical Example C 2 . The difference only lies in the order of 
feeding. Free carbazole, Mannich base and 2-methylimidazole were 
first dissolved in n-propanol and then pH of the reaction mixture 
was adjusted to 6 with 3N hydrochloric acid. After heating for 35 
hours at 95°C, the product was purified by the method of Practical 
Example C 2 . The amine exchange yield was 81.3%. 
Practical Example C 4 : 

A 250 ml three-necked flask was filled with 7.1 grams (0.06 
mol) of 2-methyl imidazole hydrochloride, 3 grams (0.01 mol) of 1, 
1, 2, 2, 3 - pentahydro-9-methyl-3- [ (morpholine group-N) -methyl] -4- 
oxocarbazole and 40 ml of n-propanol . The reaction mixture pH was 
adjusted to 6 with 3N hydrochloric acid. 35 hours of heating at 
95°C were followed by post-treatment by the method of Practical 
Example C 2 . 2.35 g of the title compound was obtained with a yield 
of 77.01%. 
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Practical Example D ± : 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 ' -methylimidazole-1) - 
methyl] -4-oxocarbazole (II) 

14.85 g (0.15 mol) of succinimide and of 15 ml of a dimethyl 
formamide solution were added by dropping into a reaction mix that 719 
consisted of 13 grams (0.1 mol) of N-chloromethyl-2- methyl 
imidazole, 10.6 grams (0.1 mol) of sodium carbonate and 50 ml of 
dimethyl formamide, over the course of dropping the temperature was 
maintained at 60°C and upon completion it was slowly raised to 
100°C. While maintaining this temperature the mixture was stirred 
for 2 hours, cooled and placed into 1000 ml of ice water. The 
organic phase was extracted with benzene 3x 15 ml. The extract was 
combined with the organic phase, rinsed with water to neutrality, 
and the solvent was evaporated. 15.9 grams of crude product was 
obtained with a yield of 92%. The product was used in the reaction 
of the next step without purification. 

2.0 g (10 mol) of compound (IV) and 2.0 grams (10.4 mmol) of 
N-(2' -methyl imidazole-1) methyl succinimide were dissolved in 25 
ml of ethanol, and pH was adjusted to 6 with 2N HC1. The solution 
was heated, refluxed, stirred for 10 hours and cooled. 100 ml of 
IN HC1 were added thereto and solid substance was filtered off. We 
extracted the water phase with benzene, rinsed the benzene layer 
with water, separated the water and used anhydrous sodium sulfate 
for drying. Upon benzene evaporation 0.8 g of product (IV) was 
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recovered, Na 2 C0 3 was used to basify the water phase. The solids 
were precipitated, filtered, the filter cake was rinsed with water, 
dried, and 1.2 g of title compound was obtained, mp.220 ~ 223°C, 
with a yield of 68.26%. 
Practical Example E: 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (2 ' -methylimidazole-1) - 
methyl] -4-oxocarbazole (II) 

2.0 g (10 mmol) of compound (IV), 1.2 g (40 mmol) of 
paraformaldehyde, 1.6 g (19.5 mmol) of 2-methyl imidazole and 40 ml 
of ethanol were stirred and mixed. Cu 2 Cl 2 - HC1 catalyst was added 
thereto, which was followed by heating and refluxing, stirring for 
20 hours, cooling, stirring in of 50 ml IN HC1, and filtering off 
the insoluble matter. The water phase was extracted with benzene 3 
x 3ml, the benzene layers were combined, rinsed with water, 
basified with anhydrous sodium sulfate. The solid matter was 
precipitated, cooled, filtered, and the filtered solids were rinsed 
with water and dried to obtain 0*85 g of crude product, mp. 218 ~ 
222 °C / which was recrystallized with methanol and dried to obtain 
0.26 g of the product, with a yield of 218 ~ 229°C; IR, MS and 1 HNMR 
were the same as in the product prepared in the Practical Example 
C. 

Practical Example F: 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (morpholine group-N)- 
methyl] -4-oxocarbazole (II) 
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2.0 g (10 mmol) of compound (IV), 1.2 g (40 mmol) of 
paraformaldehyde, and 1.74 g (20 mmol) of morpholine were dissolved 
in 20 ml of acetic acid, stirred; and after heating to 70°C the 
reaction ran for 5 hours. This was followed by cooling, adding 50 
ml of IN HC1, stirring, filtering off the insoluble matter, and 
extracting the water phase with benzene 3x3ml . The benzene layers 
were combined, rinsed with water, dried with anhydrous sodium 
sulfate, and benzene was evaporated. 0.2 g of residue was the 
recovered (IV) . The water phase was combined with the rinse water 
and basified with solid NaOH. The solid matter was precipitated, 
cooled, filtered, and on rinsing the filter cake with water and 
drying, 2.2 g of the title compound (II) was obtained, with a yield 
of 81.21%. Analytical sample: was recrystallized with ethyl 
acetate, white crystals were obtained, mp. 165.5 ~ 166. 5°C. 
Elementary analysis: C 18 H 22 N 2 0 2 , MW 298.37, the actual measured 
values (calculated values) in %: C 71. 94 

( 72. 46 ) , H 7. 53 ( 7. 43 ) , N 9. 28 ( 9. 38 ) ; IR: o M 1640, 
1620, 1580, 1480, 760cm- 1 ; MS: M/Z, 299 ( AT + 1 ) , 298 
LV), 211 {f-*CD*) , 198 (^HO 0 ) , 183, 100 
(CH^CI^*); l HMm: CDCl,, S lH , 8.23UH, m, ArH) , 
1. 26 ~ 7. 30 ( 3H, m, ArH), 3, 70 - 3. 78 ( 4H, m, CH 2 OCH 2 ) , 
3.86 (3H, S, N-CH,) , 2. 20 ~ 3. 06 ( 11H, m, CH 2 NCH 2 , 
CH 2 CH 2 CH y CH 2 ) . 


27 


Practical Example 6: 

1, 1, 2, 2, 3 - pentahydro-9-methyl-3- [ (morpholine group-N)- 
methyl] -4-oxocarbazole (III) 

A solution of 14.85 g (0.15 mol) of succinimide and 15 ml of 
dime thy Iformamide was added by dropping into a reaction mixture 
made up of 13 g(0.1 mol) of N-chlorome thy 1-2 -methyl imidazole, 10.6 
g of sodium carbonate and 50 ml of dime thy Iformamide. Over the 721 
course of dropping the temperature was maintained at 60°C and upon 
completion it was slowly raised to 100°C. While maintaining this 
temperature the mixture was stirred for 2 hours, cooled and placed 
into 1000 ml of ice water. The organic phase was extracted with 
benzene 3x 15 ml. The extract was combined with the organic phase, 
rinsed with water to neutrality, and the solvent was evaporated. 
15.9 grams of crude product was obtained with a yield of 92%. The 
product was used in the reaction of the next step without 
purification. 

2.0 g (10 mmol) of compound (IV), 2.0 g of N- (morpholine-N- ) - 
methyl succinimide were dissolved in ethanol, pH was adjusted to 6 
with 2N HC1. The solution was heated and refluxed for 20 hours, 
ethanol was evaporated, and 50 ml of IN HC1 was added and stirred 
to dissolve. Upon filtering the insoluble matter, the filtrate was 
extracted with benzene, the benzene layers were combined, rinsed 
with water and dried with anhydrous sodium sulfate. Benzene was 
evaporated and the residue was a solid of clear yellow color. ).5 
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g were detected to be recovered compound (IV) . The water phase was 
basified with NaOH, solid matter was precipitated, filtered, and 
the filter cake was rinsed with water and dried to obtain 1.2 g of 
the title compound, with a yield of 53 . 69% . The analytical sample 
was recrystallized with ethyl acetate, mp. 165.5 ~ 166. 5°C, IR, MS 
and 1 HNMR spectral data converge with those of the compound 
obtained in the Practical Example F. 
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